Increasing the number of rapid-growth new technology-based firms (NTBFs) is considered one of the key priorities of innovation policy adopted by the European Commission. Grounded in the empirical literature on the determinants of high-tech start-up growth in Europe, this paper develops a heuristic firm growth model for European NTBFs to individuate three primary areas of intervention for policy-making aimed to sustain the growth of NTBFs: (i) reducing the social and regulatory burdens arising from (honest) firm failure, (ii) acknowledging the local nature of the venture capital industry and promoting territorial marketing initiatives to attract (international) venture capitalist players and (iii) leveraging the "halo and certification" effect of directs public subsidies and grants towards NTBFs. If recent initiatives of the European Commission go in these directions, much remains to be done to increase the growth potential of high-tech start-ups on the European landscape.
Introduction
The Europe 2020 agenda has renewed the Lisbon strategy goal of developing a European economy based on knowledge and innovation. The latter dimensions are deemed key inputs in enabling diffused "smart and sustainable" economic growth, which represents the primary European Union (EU) policy target. Accordingly, one of the main indicators with which advancement towards this goal is measured is the ratio of research and development (R&D) expenditure to gross domestic product, which, by 2020, should reach an average of 3 per cent represent an exception to this rule. Accordingly, different scientific lenses and methodological perspectives have been adopted in studying the phenomenon. In what follows, we present a heuristic firm growth model for European NTBFs. The model is given in Figure 1 . Based on a review of the empirical literature in the business and economics fields, this heuristic representation outlines the primary causal inputs responsible for NTBF growth and highlights the main interrelationships across different actors. In doing that, the focus will be concentrated on those causal relationships that appear most solid in the light of the European-based evidence. We will analyse the model in detail, and the discussion will revolve around three fundamental building blocks: knowledge capital, financial resources and complementary assets. For each block, we will specify who are the key actors involved and which are their main functions.
Knowledge Capital
Founders' human capital is a key asset for new firms in general (Chandler and Hanks 1994) and NTBFs in particular (Cooper and Bruno 1977) . In knowledge-intensive sectors, opportunity identification and its eventual exploitation by entrepreneurs is influenced by their human capital and is more related to sectorial-specific competencies possessed by entrepreneurs (Shane 2000) .
The great uncertainty that typically surrounds high-tech sectors, as well as the nontransactional and idiosyncratic nature of entrepreneurial judgement (Schumpeter 1911 new firm (e.g. the so-called "cephalisation" process first hypothesised by Knight in 1921) .
That business ideas are not tested also makes it difficult for would-be high-tech entrepreneurs to attract (particularly at the firm's inception) high-skilled workers, with the consequence that an NTBF's competences are very likely to largely coincide with those of their founders. In fact, the positive impact of founders' human capital on the growth performance of NTBFs is well documented not only in the USA (Eisenhardt and Schoonhoven 1990 ) but also in the European context by several studies (Almus and Nerlinger 1999 for Germany; Grilli 2005, 2010 for Italy; Ganotakis 2012 for the UK). Overall, by highlighting this basic result, the empirical literature in this field also stresses other important related findings. First, the positive impact of founders' human capital may be not only a result of a "wealth effect" (i.e. that on average, high levels of human capital correspond to wealthier individuals and thus a greater level of personal financial resource investment in the start-up) but also prompted by a "capability effect" (i.e. the skills and competencies of the founding team; see, e.g. Colombo and Grilli 2005) . In this respect, the jack of all trades -master of none's stylisation of the entrepreneur (Lazear 2005 ) appears not to be entirely profitable in high-tech sectors. More precisely, what appears to actually matter in fostering growth performance for high-tech start-ups is the specific rather than the generic (or "general") component of human capital (see Becker 1975 for the seminal distinction; Colombo and Grilli 2005 and Ganotakis 2012 for European evidence). The "specific" attribute includes all those technical and commercial competencies that founders can immediately apply to the new business and that have been obtained through professional experience in the markets in which the NTBF operates. "Generic" (or "general") human capital usually refers to all the knowledge that does not have a direct application into the business (e.g. primary education). The former component appears to be a sine qua non condition for ensuring success in high-tech industries. NTBFs whose founders are characterised by a strong technological core appear to be more likely to grow rapidly, particularly when these specific technical skills are combined with professional experience in commercialising products/services/technologies into markets. A second important contributor to the knowledge capital necessary for the NTBF to remain competitive in markets and prosper is the support of venture capitalists (VCs). Particularly in Europe, this type of investors is found not only to play an important role as financier of new high-tech entrepreneurial ventures but also to provide guidance, monitoring and coaching functions to investee companies. Despite the "thinness" and embryonic stage of development of the VC industry in most EU Member States (Gregoriou, Kooli and Kraussl 2006) , VCs appear to exert a relevant "build winner" function (the definition is taken from Baum and Silverman 2004) in the European context. In this respect, the European VC market does not appear to be characterised by the strong sorting mechanisms between investors and investees indicated by Sørensen (2007) to exist in the US market, where VCs appear to be particularly able to "pick winners" rather than build them. Extant work on VC investments in Europe generally does not detect relevant "selection" effects (Engel 2002; Bottazzi, Da Rin, and Hellmann 2008; Colombo and Grilli 2010, 622-623) . In other words, European VC investors do not always appear to invest in firms with (ex ante) superior growth prospects. Conversely, although the literature on the European context is still limited (most likely mirroring the smallness of the continental VC market), a relevant "build winner" function and a genuine adding-value function performed by VC is less controversial and it is put in evidence by Colombo and Grilli (2010) and Bertoni, Colombo and Grilli (2011) for the Italian case, by Engel and Keilbach (2007) for Germany, and by Peneder (2010) for Austria. This "build winner" or "coaching" function (Sapienza, Manigart and Vermeir 1996) is found to include a series of activities ranging from strategic consultancy activities (see Bertoni, Colombo and Grilli 2011 for Italy) , to financial management (see Peneder 2010 for Austria), to labour market recruitment (see Bottazzi, Da Rin, and Hellmann 2008 for evidence on a pan-European sample). Networking is another fundamental "value-added" function exerted by VCs (Hsu 2006) : in fact, VC-backed firms may benefit from the business contact network of VC investors, the network of other firms invested in by the same VC operators, or in the case of corporate venture capital, simply the industrial company's assets behind the financial branch. In all cases, NTBFs may gain access to resources that would most likely remain out of reach for a non-VC-backed venture (for European evidence on the networking function of VCs, see e.g., Sapienza, Manigart and Vermeir 1996 for France, the Netherlands and the UK; Bertoni, Colombo and Grilli 2011 for Italy). Finally, the building block represented by knowledge capital is completed by the intermediate link existing between founders and VC investors. Founders' human capital is in fact an important criterion for driving VC selection. In this manner, founder human capital other than a direct capability effect may also exert an indirect positive impact on NTBF growth by attracting VC investment. Audretsch and Lehmann (2004) found evidence of this indirect role regarding the educational achievements of the top management team members for a sample of German firms listed in the Neuer Markt. Lahr and Mina (2012) reported similar findings for the UK. Colombo and Grilli (2010) highlighted this indirect role as being particularly strong with regard to founders' economic education and managerial experience, testifying that beside its technological core, the NTBF requires economic and managerial competencies to interact with stakeholders, adopt an economically suitable strategic vision and, possibly, close eventual cognitive gaps with important potential investors.
Financial Resources
In their 1998 article in Research Policy, in discussing different policy schemes available in Europe for NTBFs, Storey and Tether acknowledge "the near universal recognition of the presence of market failure in the provision of finance for new technology-based firms" (1998, 1049) . Accordingly, the presence of important financing constraints that hinder the development of European NTBFs has been documented by a great number of empirical studies (Revest and Sapio 2012 provide a review of this literature).
Simply, banks and other traditional lenders are reputed to be unsuitable to provide adequate financing resources for NTBFs due to the presence of high information asymmetries (Carpenter and Petersen 2002) . The consequence is that, particularly at the beginning of operations, the firm strongly relies on the financial resources provided by its founders, familiar members and friends. Clearly, because high levels of human capital are more often associated with higher levels of income and wealth, the previously mentioned "wealth effect" of human capital is another channel through which entrepreneurs' human capital impacts NTBF growth. Accordingly, the initial size of new firm operations is found to be strongly determined by the level of founder human capital in a number of studies (e.g. Mata 1996 for Portugal), and the relationship is also found to hold for NTBFs (e.g. Colombo, Delmastro and Grilli 2004 for Italy) . The capacity to fuel NTBF growth with internal resources appears to be also important in subsequent stages of the life cycle (see Westhead and Storey 1997 for UK; Bertoni, Colombo and Croce 2010 for Italy).
The problems associated with bank-lending conversely render VC financing particularly suitable for NTBFs. For European high-tech entrepreneurship, the problem is that the VC industry is still very underdeveloped in continental Europe (detailed figures are provided in Gregoriou, Kooli and Kraussl 2006 and European Parliament 2012) . Historically, the overall value of VC investments in the USA exceeds by far the European one, but the wedge between the EU and USA in VC does not only appear remarkable in terms of quantity. According to an official report prepared for the European Parliament (2012), EU VCs' experience appears significantly lower than that of US VCs. Table 1 shows a comparison between EU and USA in terms of the number of funds managed by venture capital firms (a widely accepted proxy for VC's team experience). As to 2011, the number of VC teams that have raised two or more funds is 4.6 times greater in the USA than in Europe; and more interestingly, this ratio increases to 16.3 once one considers VC teams managing six or more funds.
Despite these gaps, VC investments are found to exert a positive impact on European NTBFs growth in the majority of studies. Positive (and economically significant) influence is found by Alemany and Marti (2005) in Spain, by Manigart and Van Hyfte (1999) in Belgium, by Bertoni, Colombo and Grilli (2011) in Italy, by Audretsch and Lehmann (2004) and Engel and Keilbach (2007) in Germany (for a "European exception", see Bottazzi and Da Rin 2002; see Bertoni, Colombo and Grilli 2011 for possible data issues explaining this discrepancy). The analysis of this literature leads us to identify two important facts.
First, beneath the average positive impact of VC in Europe, there seems to be significant variations within the macro "VC category" (Engel 2004 ). One of the most investigated sources of heterogeneity is represented by the institutional affiliation of VC investors (e.g. financial, corporate, bank-based, governmental). The available empirical evidence strongly suggests that this heterogeneity well translates into different investors' capabilities to foster European NTBFs growth (Lehmann 2006; Bertoni, Colombo and Grilli 2013; Devigne et al. 2013) . Whatever the specific reasons individuated to explain such discrepancies at institutional level, all these contributions deliver the core message that not all VC investors are equally capable to enhance the performances of investee NTBFs. The second important structural trait of the European VC market is its localness and, in this respect, it strongly conforms to more developed VC markets, in primis the US (Gompers and Lerner 2001; Lerner 2009 ). According to the recently developed VICO data-set that includes data on a large sample of high-tech entrepreneurial firms operating in seven European countries (Belgium, Finland, France, Germany, Italy, Spain and the UK), 3 the internationalisation rate of EU VC investments is rather modest (only 16 per cent of the 1,903 VC investments surveyed were cross-border). Importantly, these data also indicate a dramatically high geographical proximity between the location of the VC investor and that of investee NTBFs: for approximately 30 per cent of the VC investments, air distance between locations is less than 10 km, and the percentage increases to approximately 50 per cent for an air distance of 50 km. Recent econometric analyses confirm the relevance of spatial proximity in the VC decision process in very infrastructurally dense areas as well (see Lutz et al. 2013 and their analysis based on Germany). This "local" vocational characteristic, which appears to hold irrespective of the geographical context (i.e. it applies to Israel as well as to the USA and Europe), is an essential element to be considered by policy-makers who aim to sustain the creation and development of a flourishing VC market in the European context.
Complementary Assets
NTBFs are unlikely to possess all of the tangible and intangible assets necessary to sell their products/services/technologies in the corresponding markets. Simply, they must interface and establish links with other organisations and thus gain access to the assets of these organisations to sell the knowledge embodied in products/services/technologies (Teece 1986; Gans and Stern 2003) . One fundamental type of such organisations includes universities and other-related public research institutions, henceforth PROs. In principle, informal links and formal explorative alliances established with PROs, which may also contemplate NTBFs' use of university facilities such as space and machinery in technology incubators or science parks, provide NTBFs with the physical and knowledge assets necessary for innovation and growth. The importance of these (formal and informal) "knowledge inputs" provided by PROs for NTBFs is well documented in the US context (Zucker and Darby 1996) and has also been validated in the European context with reference to NTBF growth performance, with the firm's absorptive capacity representing an important moderating factor (Audretsch and Lehmann 2005) . In this respect and consistent with the literature on localised knowledge spillovers (Jaffe, Trajtenberg and Henderson 1993) , geographical proximity to universities and location in technology incubators and science parks are found to facilitate European NTBFs' establishment of valuable links (Lindelö f and Lö fsten 2004 for Sweden; Patton and Marlow 2011 for UK) even if overall, the role played by such structures in the European landscape in terms of spurring growth and innovation for incubated start-ups remains much more controversial (see, e.g., Schwartz 2011 on the German experience).
Other crucial providers of complementary assets to NTBFs are plausibly represented by (large) firms, and this essentially holds whether the NTBF decides to act in the market for technology/ideas or sell in the product market. In the former case, the NTBF's technology or services are simply sold or licensed to other firms and, thus, NTBF commercialisation relies completely on the acquirer firm(s). In the latter case, to access product markets, NTBFs must gain access to commercial assets (e.g. brand and distribution channels), which would be too costly or inefficient to replicate and they are thus often in need of stipulating commercial exploitative alliances with (large) incumbents. In this respect, European startups are found to face greater difficulties than their US counterparts in establishing commercial exploitative alliances with large firms (Colombo, Grilli and Piva 2006) or accessing markets for technology/ideas (Arora and Gambardella 2010) . The results of an Organisation for Economic Co-operation and Development (OECD) survey in 2004 conducted on a sample of 773 companies and reported in Gambardella (2005) document that on average US firms spend 5.6 per cent of their R&D budget on licensing fees while European firms spends only 0.8 per cent. The percentage of licensing revenues to R&D budget was found on average of 6.0 per cent for US firms and again only of 3.1 per cent for European companies.
Note however that (large) firms do not represent a vital partner only for an NTBF's commercialisation strategy. As with PROs, they can be source of the development of new knowledge useful to NTBFs (explorative technological alliances) or be complementary in the combination of knowledge for exploitative purposes (e.g. exploitative technological alliances; see Mowery, Oxley and Silverman 1996) . Allegedly, NTBFs are called to operate amidst continuous tension between exploitation activities that require the use of their knowledge and the exploration and acquisition of new knowledge and resources. The capacity to efficiently manage this trade-off, that is develop ambidexterity capabilities (Lavie, Kang and Rosenkopf 2011) , is an important trait of successful NTBFs. Although (explorative or exploitative) technological alliances might entail important (opportunity) costs (Kelley and Nakosteen 2005) , participation and inclusion in alliance technological networks is found to benefit NTBF growth performance on average (see Fontes and Coombs 1997; Colombo et al. 2009 and Parida, Westerberg and Frishammar 2012 for evidence on Europe), although the literature highlights important moderating factors at work. Focusing on the Europeanbased evidence on NTBFs (and related), among these moderating factors, the absorptive capacity of members (de Jong and Freel 2010), network stability (Hurmelinna-Laukkanen et al. 2012) , the location and heterogeneity of members (Colombo et al. 2009 ), as well as (of course) the innovativeness and prominence of members, appear to be important discriminating factors of network success.
Here, we focused on the two main actors providing complementary assets (PROs and large firms) necessary for NTBF growth, but of course, many other important stakeholders (ranging from non-research institutions to employees or end-users) can provide valuable resources for the development of the NTBF. What is arduous to controvert is the necessity for an NTBF to access resources provided by other actors of the economic system and the need to find suitable business partners. In this respect, NTBFs may encounter greater difficulties because their lack of a track record translates into deficiency in terms of reputation and, consequently, great uncertainty regarding their true value. In other words, those information asymmetries that may make it difficult for an NTBF to access traditional external financing resources may also make it difficult to access other equally needed complementary assets. Interestingly, the empirical literature on NTBF alliances emphasises that PROs and VCs may have an important sponsorship or endorsement function with respect to European NTBFs. VCs' brokerage and endorsement function may increase an NTBF's capacity to stipulate exploitative commercial alliances with other (large) firms (Colombo, Grilli and Piva 2006; Luukkonen , Deschryvere and Bertoni 2013) , and formal or informal relationships with PROs may facilitate NTBF's access to alliance research networks (Colombo, Grilli and Piva 2006) .
Short-Term Role of Public Policy with Regard to High-Tech Entrepreneurship
In the long-term, public policy is crucial in creating an institutional background encouraging the entrepreneurial spirit and innovative activities (Baumol 1990; Lundvall 2007 on National Innovation Systems). But the literature on high-tech entrepreneurship has singled two main motives that render a pervasive public intervention in the field compelling even in the shortterm (Peneder 2008) . First, the presence of R&D spillovers may induce high-tech entrepreneurial ventures to invest less than the social optimum (Griliches 1992) . Second, as emphasised in the incipit of Section 2.2, a large body of empirical literature on entrepreneurship has indicated that (European) NTBFs contend with significant financial constraints.
The typical policy instrument aiming to solve these market failures is the provision of direct subsidies for NTBFs. The empirical literature on the effects of public subsidies on NTBFs is limited, with much of the attention being concentrated primarily on the related, albeit slightly different, question of whether R&D subsidies provided to firms (not necessarily young and small ones operating in high-tech sectors) complement or replace private R&D financing (see, e.g., Zuniga-Vicente et al. 2014 for a recent survey). Although on average, such studies highlight the positive effects of policy measures and do not support the full R&D crowding-out hypothesis, the few contributions available with a more strict focus on European NTBFs (or related firms) cast more than one doubt on the effectiveness of this direct approach. Schneider and Veugelers (2010) fail to detect a significant positive effect exerted by subsidies on the performance of a sample of German young innovative companies (which include NTBFs). Similar findings also apply to the Italian context, in which, nonetheless, the impact of subsidies is found to be contingent on the "type" of granted support (Colombo, Giannangeli and Grilli 2013) : in particular, if "automatic" subsidies (e.g. fiscal incentives) appear not to have an effect, "selective" ones (e.g. grants) have a greater and significant impact on the growth of NTBFs, particularly when the firm is very young and lacks a track record. These results suggest that the indirect and intangible "certification and halo" effect (Lerner 1999 ) of policy intervention may be more important for NTBFs than a direct (often small) financial contribution, exerting the same beneficial impact as that highlighted earlier and arising from the endorsement and sponsorship of other reputable organisations.
Three "(Un-)easy Pieces" for European High-Tech Entrepreneurship Policy
Building on the heuristic firm growth model for European NTBFs developed in the previous section (see, again, Figure 1) , it is possible to detect three specific areas of intervention for
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European high-tech entrepreneurship policy-making. The policy mind map shown in Figure 2 , starting from the key actors and functions previously identified, illustrates these areas and the nexus between them and the NTBF growth drivers.
Policy Focus on Firm Exit Rather than Entry
In a famous article, Arthur (1996) proclaimed that high-tech entrepreneurship is not for everyone. The first building block of the heuristic model corroborates this statement: potentially successful NTBFs are risky business projects with highly intrinsic failure rates pursued by entrepreneurs endowed with great levels of specific human capital. From a welfare perspective, to have a consistent number of successful NTBFs, it would be important not only to just encourage more people to become entrepreneurs but rather to push those with the best chances to succeed to create their own high-tech businesses, that is those characterised by a high level of specific human capital. As a matter of fact, the opportunity cost for such individuals to invest their human capital in high-tech entrepreneurship instead of pursuing alternative options (e.g. being employed) is comparatively high in the European context. In other words, business failure is the norm rather than the exception in high-tech entrepreneurship, and both the administrative and cultural burdens associated with failure appear relevant in Europe. 4 In this respect, at the European level, policy interventions are needed both at the regulatory and at cultural levels to lessen these burdens. As to the former, few European As to knowledge capital, a high level of specific human capital of entrepreneurs is a major driver (together with the competences of VC) of NTBF growth.
For a potential entrepreneur in Europe, founding an NTBF and investing his/her specific human capital in the firm has a high opportunity cost. Accordingly, legislative efforts should aim at reducing normative and cultural burdens arising from (honest) high-tech business failure.
There is great heterogeneity in VCs' capabilities to fuel NTBF growth and VCs have a strong tendency to target firms located nearby in order to better exert value-added functions.
Public-private schemes and soft policy instruments should aim at matching specific geographic areas with selected competent (also extraEuropean) VCs. , but the focus remains primarily on increasing the options for rescuing financially distressed companies rather than enabling a rapid second beginning for an (honest) entrepreneur experiencing a business failure. 5 In this respect, Armour and Cumming (2006) neatly describe how a regulatory switch to a "fresh and rapid start" may heavily affect (high-tech) entrepreneurship dynamics: for example, their estimates indicate that "the changes in the bankruptcy legislation in Germany (occurring during the late 1990s) increased the size of the German venture capital market by 6.4%" (620). However, much still remains to be done. 6 Overall, during 2000-2011, the European Union of 27 State Members produced only 28 reform measures enabling a rapid second start for failed entrepreneurs but generated 88 policy interventions reducing administrative burdens on the creation of start-ups (source: MICREF database, June 2014). However, if there is room to intervene on a regulatory and legislative basis, it is no less important from a public policy point of view to facilitate the reduction of those burdens associated with business failure that arise from a cultural sphere. The European "stigma" of business failure has deep historical roots (see, e.g. Thomas Mann 1901 in his masterpiece "Buddenbrooks") and it appears not to be marginal still nowadays (The Economist 2010).
7
It is essential for Europe to develop the mentality that failure does not equate a "death sentence". Clearly, there may be multiple initiatives in the field, and all provide necessary returns from a long-term perspective: positive examples can be drawn from international experience, such as Singapore's award for the "best failed business" (its role in creating a fertile and risk-loving attitude in that specific context is analysed by Lerner 2009) . In this respect, it is worth emphasising that the legislative and the cultural layers of policy intervention are mutually interdependent. However, a systematic approach at the European level that embraces both layers is still lacking in EU policy-making. The costs of this inactivity in terms of immaterialised business opportunities may be extremely high. Skype, the voice-over-IP service company, represents an example of a high-tech entrepreneurial venture that suffered a serious risk of not materialising (at least in the European context). Indeed, the earlier unsuccessful entrepreneurial experiences of its founders with Kazaa, a peer-to-peer file sharing application, did not help. As reported by one of the co-founders, Niklas Zennstrom (Dublin Web Summit October 2010), Kazaa was a financial failure but at the same time "probably the best experience in terms of learning". Certainly, this learning payoff was not 5 An interesting point of view, based on personal experience as a (high-tech) entrepreneur maturated both in the USA and Europe, on the differences in the applications of the "limited liability" norm between the two geographical contexts is offered by Gary Stewart in an article on Forbes.com from 19 November 2010 with the self-explanatory title "How Europe destroys entrepreneurship". 6 Interestingly, this view is shared by the European Commission (2009, 74): "While most Member States have introduced or are introducing changes to their bankruptcy regulations on a step-by-step basis, the true importance of bankruptcy regulation for high-growth entrepreneurship is still to be fully recognised in most Member States". 7 In the famous German masterpiece, one of the main characters of the novel defines failure as (p. 216): "more dreadful than death, that was catastrophe, ruin, shame, disgrace, misery, despair." More recently, The Economist (2010) states: "In America a failed start-up tends to be a badge of honour; in Europe, it often spells professional death." Recent systematic evidence highlights the presence of still important gaps in people's attitude towards business failure between the USA and EU (Gallup, 2010) and also show how these differences may have a significant impact on entrepreneurial dynamics (Simmons , Wiklund and Levie 2014) . However, note that also dissonant views exist in the literature (e.g. Axelson and Martinovic, 2013) . promptly recognised in Europe. As a matter of fact, the Skype founding team received over 20 rejections from European VCs asked to match seed funding provided by a US investor. At the end, Skype got external financing, was created in 2003, and it was a great success. It was sold to eBay in 2005 for 2.1 billion euros, later bought back and then re-sold to Microsoft for 6 billion euros. The possibility that a certain number of other Skype-like companies simply do not come to light because of the legislative and cultural burdens originating from previous entrepreneurial failings is worth of reflection by European policy-makers.
Policy Recognition of the "Local" and Heterogeneous Nature of the Venture Capital Industry
As illustrated in the heuristic model, venture capital often represents a sine qua non condition for the enablement of NTBF growth. At the same time, two important stylised facts emerge. First, venture capital is a broad and undifferentiated category that hides a great degree of heterogeneity, especially in the European context. These differences among investors range from their institutional nature to their managing experience. Quite naturally, these differences are also likely to translate into different capabilities of fostering the growth of the firms they invest. Second, regardless of the market's stage of development, that is, USA or EU, VCs very much appear to be "local" investors: they locate nearby investee firms so that they can better exert a monitoring function and provide value-added services. The combination of the two stylised facts-(a) not all VC investors are the same in their capabilities to build successful NTBFs, and (b) VCs are local investors; together with the observation that the European VC industry is still thin and relatively inexperienced-lead us to assert that an effective policy intervention in this area has to be able to match the right VCs to the right places, that is to attract (extra-European) specific VC operators towards specific areas of interest. In this domain, the implementation of public -private co-financing schemes, which also aim at attracting international investors, seem particularly appropriate (international examples are the Yozma program in Israel and the New Zealand Venture Investment Fund. See Lerner 2010 for a description and discussion). Equally important, such a policy would require prior effort in terms of the identification and eventual matching of both geographical eco-systems (jointly created by local facilities, universities, and entrepreneurial and innovativeness culture) and selected credible (foreign) investors for those specific areas. Then, publicly sponsored territorial marketing activities directed towards these (international) investors (such as meetings, events, planned visits, road shows, and regulatory advisory and consultancy services) are likely to be more effective than other general measures that are merely monetary or fiscal (for the importance of these "soft" public services at the local level, see also Hospers, Desrochers and Sautet 2009 and Nishimura and Okamuro 2011) .
In this respect, if the importance of a flourishing venture capital industry is well understood at the EU policy level, the implemented and envisaged measures appear to have not yet acknowledged the local nature of the business and the typically high degree of heterogeneity among its actors. In particular, beginning with the first programmatic documents (e.g. "Risk capital: a key to job creation in the European Union", Commission of the European Communities 1998) much of the focus has remained anchored to a "national" playing field, and most of the efforts have been devoted to removing tax obstacles and avoiding double-taxation regimes across national systems to favour cross-border investments (see, e.g. the European Commission 2011 "Single Market Act I", April, p. 6).
Without neglecting the importance of these macro policy interventions, nascent venture capital markets would certainly benefit from the parallel local micro-approach depicted earlier.
Policy "Certification" Effect
As highlighted in the heuristic model, the NTBF growth also depends on a firm's capability to access complementary assets and establish formal and informal links with third parties. In this respect, third parties may find difficult to evaluate the quality of NTBFs, since they are young and operate in highly uncertain and turbulent business environments. If from one side, VC investors and PROs may endorse an NTBF; on the other side, we have seen that public subsidies may also exert a "certification and halo" effect.
The recent economic and financial crisis is constraining budgets for the direct sustainment of (high-tech) entrepreneurship. However, NTBFs may still benefit from a direct policy-making intervention that, without providing large financial support, is nevertheless able to exert its "stamp of approval" on selected business projects and facilitate endorsed NTBF's relationships with third parties. As previously suggested (see Section 2.4), such intervention requires the implementation of policy measures explicitly and strictly targeted to high-tech entrepreneurial ventures, or in other words, a policy shift from horizontal "automatic" measures to vertical "selective" schemes. Apart from granting financial resources, these schemes must be able to trigger and magnify the certification effect of the policy measure. Allegedly, it is of paramount relevance that they be administered by appointed committees composed of competent professionals and experts. The better the selectors' reputations, the greater the certification effect stemming from their decision will be. Then, it is equally important that application procedures do not entail substantial participation costs. This element is important first because in this manner, it is possible to avoid any adverse self-selection mechanisms, which are extremely likely in this context because time's opportunity cost is an increasing function of competence and skills and the absence of founders' slack may cause valuable business projects to remain out of competition. Second, certification is powerful only to the extent that it has been gained at the expense of many contestants, so triggering strong competition among applicants is a necessary condition for activating the certification effect.
The US Small Business Innovation Research (SBIR) program represents the oftencited example of an effective selective policy scheme aimed towards the creation and growth of viable NTBFs. Established in 1982, this scheme led to the development of very well-known high-tech "gazelles" (e.g. Intel, Compaq, Symantec), and its validity has been recognised and acknowledged in a vast spectrum of scientific and non-scientific contributions (see Lerner 2009 for an updated review; Wallsten 2000 for a partial exception). Many scholars and observers note that one of the principal benefits for SBIRsupported firms was due to the certification effect this subsidy exerted toward third parties (see Lerner 1999 and more recent evaluation exercises like Wessner 2008) . Accordingly, the recent proposal by the EU Commission in Europe 2020 agenda to create a European-based program ("SME Instrument" in Horizon 2020) inspired by the American SBIR scheme should be welcomed. However, from a policy perspective, it must be stressed that this proposal may represent only a single step in the right direction. The implementation of SBIR-like schemes in geographical contexts other than the US has sometimes been far from producing the expected outcomes (see OECD 2010 for a complete review). The main challenge that policy-makers must face appears to be the avoidance of a merely superficial and formal re-proposition of the SBIR program without consideration that in this context, the "devil is in the details" (Connell 2009 ). In this respect, questions such as the following are not of secondary importance: (a) will the (relatively more) bottom-up approach followed by the EU Commission be equally effective as the top-down system pursued by (some) US Federal Agencies in the administration of funds? and (b) will EU Member States continue to accept the absence of any system of quotas in the allocation rules? To the extent that these critical issues will be solved to ensure the highest possible degree of competition among the largest number of applicants, the consequent "halo and certification" effect triggered by the policy measure is likely to be extremely beneficial from a social welfare point of view.
Concluding Remarks
The absence of rapid-growth NTBFs in the European context is deemed by European policy-makers to be one of the most worrisome structural weaknesses in Europe and a primary obstacle to meeting the goal of becoming the most dynamic and competitive knowledge-based economy in the world. European policy-makers recognise that without a more vibrant and vital high-tech entrepreneurship sector, the European objective of "smart" growth will simply remain out of reach. This paper departs from this starting point and, based on the extant conceptual and empirical literature on the determinants of high-tech entrepreneurial venture growth in Europe, develops a heuristic firm growth model for European NTBFs. This way, we synthesise the scientific evidence on the topic to provide a simplified and solid interpretative framework for the phenomenon.
By individuating the main critical drivers of European NTBF growth, the heuristic model also delineate three specific areas of intervention for policy-making aiming to sustain the growth of NTBFs: (1) reducing the social and regulatory cost of (honest) failure to increase the quality rather than the quantity of high-tech entrepreneurs, (2) acknowledging the local nature of the venture capital industry and promoting territorial marketing initiatives to attract (international) capable VC players; and (3) in the face of national hard budget constraints and scarce financial resources, leveraging the "halo and certification" effect of direct public intervention in the high-tech entrepreneurship segment to ease NTBFs' access to private external financing sources and complementary assets provided by key stakeholders.
Both the heuristic firm growth model and its policy prescriptions have wider applicability than mere Europe and refer to more general points. For example, some of the lines of reasoning here developed acknowledge the importance of the local dimension but, at the same time, challenge the policy ambition of re-creating ex novo elsewhere some clones of the Silicon Valley model (for an analysis on the uniqueness of its history see Kenney 2000) , without considering the specificities of the NTBF growth process in different eco-systems. By the same token, our contribution similarly to other recent ones (see, e.g. Vivarelli 2013 as regards entrepreneurship in developing economies) enriches our insights on the "varieties of capitalism" approach (Hall and Soskice 2001) , by enquiring what the entrepreneurial dynamics here analysed have in common and what not with those of other different institutional contexts.
Without neglecting this broader perspective, our European focus enables us to deliver a more incisive message to European policy-makers. In this regard, if recent initiatives have steered EU policy in the right direction (e.g. the recent "SME Instrument"), in the author's view, in most Member States there is large room to intervene in these three areas to induce the abrupt and radical change of course in the investigated dynamics that is needed to meet the ambitious objectives of the Europe 2020 agenda. Quite obviously, we are conscious that any policy intervention implemented for NTBF growth must be realised using a more general and macroeconomic policy approach to be truly effective. In this respect, the heuristic firm growth model for NTBF here presented is only a stylised representation of the process of development of NTBFs, and future empirical research needs to complement this picture with new elements. Nevertheless, by documenting on scientific grounds the importance of these three specific "pieces" for policy-making in high-tech entrepreneurship, our contribution is aimed towards increasing awareness and sensibility at the policy level with regard to these themes. Allegedly, it invokes a higher degree of factual effort than that produced up to this point by European policy-makers and legislators to render "easy" these only seemingly "uneasy" areas of policy intervention.
